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ATG^GAAATATAT™ 
CAAAAAGGATTTAAT^^^ 

CAATTTTTGGAAGTACTGGTAGIAJ.^ x ^gttaaag CATTGTATGT 
G AATAAG AGT GT GAAT « Cr- t r T A T G AAGAAT TAAAAGAAC T G 




AAAATAG 

T T T AAAG AAAT TAT 
AT TC AG AACATAGT 



TTTT CAAG GAT TAT AT T C T AC TAT G TAT GC AAT TAT c*a«. i/vvx 
TTGCG^T^^TAATAAAGAATCCATTGTCTCTGCTGGTTTCTT 

;J5™at-aa^ 

^^l"r"TATA T TTCAATGTTTAGATAATAATAAGGTATTA 




a * a a r A tva^T G T T 1 CAAG AC AAT T T T T C T AAAAT T AACAA i a a /w^". a 

^t^1tg?tcSct^ 

'^m^HH^TrT^CATCAGAAAATGCTTTAAAGaATCCTAAATGGAAA 

'^^^^^^^^^^^^t^acta^agatt'ctgcaac tatgat gaataaaggt tt 




FIG. la 



12964.17 



2/20 




^^TGAATCAT AATAATAT '^''^^"^^^^^^^j TAT GT GT TTTT T A 
CTCATTTTCC-TTTCAGCTTTTATCA|T|ATT^ 

ttaaatggcatgaatj^taaaaatcaaa^^ 

AAAGAAATTGAATAGGTTGTC^-G^ 
ATA^ATAGCATGCTTGTTCGATATAGGAAA 

ACATATGGC *^'^^^?^^^^^^TG^ AT AAGAGG^AAAATAT TA 
AAAAAAT AAT TAT AG ^'^^ ^ t A T r T G G G ^ CAT T T C AAAT AT T T G T 
ATAAT GT AAT TAGT AC ^^^'^^^^^^q^^t AAACAAAGAT GT T T 
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A.GAAGAGAAAAATGi oTCTTCATCTACAA^ 

^^a^a rr A rAACAACAT T C T GTAACT T T CGCAGCAGC TAT GGCAAT GAA 
^ a a r aA^T^AAAAAT ACAAT TAT G TAT AT AT T C GACC T T T T T ACAAAGAG 
r at A^GAT ^ AAAT^ATACAT GAT C T T AAT T T ACAAAAT AT AC C T T T AAAG 
GTTATA^TTGGAAGAAGTGGATTAGTAGGAGAG 

A r r ATAT AT GAT ^^T C T TAT C T T G GG AC AC T TAACAAT G CAT AT AT AA 
AGGTATATATCAT ---^ AAGAGCTCTTAGGTTTGCTTAT 




TTarATA^GGACCATTCTGTGTAU.H.i-ai-^i^.i^.w^^w™— ~~~ 

aIgtI^^^ 

gcSaaa?Sc^^ 

ag^^aata^tggac^^ 

atttaagc 1 gag gagat acac ag acaaaaaaaaaaaaag t t t g tat an 
^catcgg^tSg^tttttaatg 

AG AACAAT AT a T T T CACAT AAT T AT T C T T T T T C AAT T G T T GAT AT GA 

aKtaa]ca^aatatttaattacttatgaagataatactatagc-tggttt 

t^C T?C AC AT TT CAAT AAT TAT T T AAT AGAAAAT AAT TAT AT T A.C AAAAC 
A ^ AACT ^ AT AT G T T CAT AATAT T T AT T T AT C T AAT GAGC CAAT T GAACAT 
G CAT C ^ "T^T AAG GAT C AAC AAG AAG T C G T C AAAAT G GAT AAAT G TAG T C T 
TGTCAATAGAATTAAAAATTATCTTAAAAATAATCCTACATGATGTAAGA 

TAA^^TATATT^CTAAAATTATTTTTTTTTTATACTTTAATGTGTACAA 
TAAAATATATATCTAAATATA.TTTTATTTGTACGCTTTTTTTTTTTTTTT 

TTTAATTGTTATTTTTGTATAT 
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atgaagaaatatatttatata.att^ 

^aaataataLtLaaatgtg^ 

I N N T S K C ^--^-aaataacaaaoagtagaagatgtaaaaga 
tatggtataggatataatggaccagar.ataaaataacaaag g g r q r r 

Y G 1 G ^-4-f^Ptaaatattgotgcaataaagaaaccaattaatgta 
ataaagttatgcaaaaaggatttaatagatartggrg^ - k K P I N V 

I K L C -< K ^^." tataoataC g aatgc tttaaatataataagggagcgt 
gcaatttttggaagzactggt.gratagg.acgaa^g^ t, ' N I I R S C 

A I F G r^^Z^pprattaaaacattgtatotgaataagagtgtgaatgaa 
aataaaBttgaaaatgrttttaacgtt-aagcacug ^ "v N K 3 V N E 

N K I 3 N * * - aa aatatttgtgtatacatgataaaag.tgta 
ttatatgaacaagctagagaatttt^accagaata L c I K D K S V 

L Y S Q A R * - aaatPt aaaaaattataaacctataatattgtgt 
tatgaagaattaaaagaactgg.aaaaaat-taaaa^ Y K P t r L c 



cgtg^yaay^^Y s ^cSSNSlDKIVI-fa 

g^tLgctaLaLgaatccatt^tc.gct,^ 

a «cat a i aaa t g L a a ga t a a; a c=t g ttcatt=ag aa cat a |t 5 ct a t a tttc a ax,t 

a^. a LaataL a Utt t tta, g tt r t=t grgg t== a tttcaaaatttaa=t a t gg ac 

:taaaaaatgtaacatcagaaaatgct 
LKNVTSSNA 



Y 2 2 L K 3 JL-~«. aa taa<-aat:*gtatagataaaatagttattggt 
ggtgatgaagggatgaaagaaawaugtagtag-aat-gta i * D R z v x , G 

iaggattatattctactatgta 
q G L Y S T M Y 

iaagaatccattgtctcrgctgg 
KESIVSAG 
ycaaagataacacctgttgattc 
A K I I ? V D S 
aaggtattaaaaacaaaatgrtt 
K V L K T K C I 
atatttttargttcatctggagc 

0 LtLaa a a a tgL a Ltca g aaaatg«t£a aag catcct a aat gg aaaat ggg taa g 

% t KNVTSENA-..<r. r'rvwiN^^- 

a aaa? a a=ta« g att=t g ca a =t a t g at gaa ,aa agg t,ta g a gg tt a tagaaac=cat 
tttttatttgatgtagattataatgatatagaagttatagtacataaag^tgcattata 

r T P DVDYNDIEVIVHKEC1J. 
Ca ttctt gtgt t g a a tttata g a C aaa t ca g taat a a g t C aaatgtattat==a g at a t, 

c a aa? a cLaLt?atattct t t aa c a t gg cct g ata gaa taa a aacaaatttaaaa==t 

t ?a g a t t? gg =tcJ gg tttjaactctta=att t cataaac=tt= t tta gr atttc C = g 

tg^atU^atc^ 

tcctctaLaLtigcaagttcttgaatctttcaattctcaaaag^ttc.gaaaatagt 

.aa^aa^gcLattctacaa^^ 

atatacaacaaacataattcttcatag 
IYNKHNSS- 
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. c3 atct t ct=at-^t= g tttc S? ctt,tatc 2 at g a f tttaa t tat g t g tttttt T 
aact t t 5 ta=ca,t«tt C ta t ,cat t c,=c r ataatatatattaa=ttaaat, r at, 

r X M S u c i a ■ ■ - ■ t tgt . taaaa atgat9atattaat 
t °c t ?a=LaLaataattata,taa t aaat 5St a=at gS ataa g a, g aaaaa t attaa t 



aL g taa L tta^a^.aataLaUct ggg tjcattt r aatattt g ta g ta r aat=aa 
^t^aVaac^acaa-a^ 



g Laatt;=t^.tac, 3 taaa ? aaaaaaaat ; . g tcatttct g cataa ggr tataaaaaa 
aLaattU^caaaat^aptaaaaa^ 

9 H ta r "rr? TT^TT^TT^rrr 

aaaa=ta?at a t gg t g a tg aaa-tatataaa g aaatatat g aactatat g ta g aaa g aaat 
g atat ag ataaatI t aa tg at S « g aattt g aaaaa g ctataaaa g aa g aatttataaat 

a^aa^ 
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tta tt a t ta tt et at a t t ttt a a t c r c r tat gaD t a at 9 tt ar t ? t,, ta ta gr ca t 

q A Y V H -\ i ; * , t ttttaaaagtatttatgataaatttggggct 
aaaaaaggtattagrggat.cctaaat.ttttt.a gjYDKFGA 

K K G I S .J 5 ' t .tacaaggatattatgaagccgagtggcaagtg 

ggtcacagttccacttcatta«g.gctatacaagga yYEAEWQV 

s H s s T s . " ..'n.^.i-at-poaaataaatgataacgcaaatgtcacg 
aagaataaagaaaaatatggaaatggagatatagaaar^!^ N \ N v T 

K N K E X - -= ..,.„,-I r .. >sl t-aataataatatt aa caat a atatt 
aataat5aaaggatatttcaaaaaggaatacaoa a t,at.a«ata i ^ ^ ^ j 

aataat/ata^tataLaatccttcagatgtggtaggaagagaaaatacgaatgtacca 
a ^g?a=gaaatg; C aLcataacgt,,ataaagtacaca f gctattatagg s a,at,,t 

gaa,^aa t ,^gg„a;taataaa t ta t c,aaaaa t g r a r agaataa=a rt ttgaa 
gL t Laataa t aLaaagaaaa,aaattaaaaaiag=tactgt t cttcat,tacgtaca 

aagaLg'aagaagagaaaaatgtgtcttcatctacaaagtatgatgtaaataataagaat 
aataLaatattgataatagtgaaattataaaatatgaagatatgttttcaaaagagac, 

tLcLt^tcccgctatgtLggaggatcagg^ttggttaaaattagtgagcgttatcca 
aata^atg^tatag^ 

gL a ?gaLaagaL^aataaLc A a atta tf at at att=, a ==t tF t t t aCa aa | ag r 
tatg^caaa^^a^^ 
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A * ^ ^ * t - c a° a aaaggatatttgaacattcat a tgaaa a atgagagc 
aacatattaagtga-aagtc.c^gaaaggata ^ ^ I H MKNES 

aLaitaUa^aaacg^ataaacg^ 

M D . D D N * " * . ftattcaaacacaggagatacacagacaaaaaaa 
aatgaaaataataatacaaatgaacattattcaagc « 9 « y D T Q T K K 

M E N S S T N a » " I.^^.f aatotaattaatgctaMaaa 
a a a as agtt t gt a tctttaacatgggragta.gct..L^ at gtaat N ^ I K 

^aW^U-at^tc^^ 

^ttLaat^ttLgataaaa^tgatagatca^gtaataaaaca^aataaacatcaa 
J t ttatt a ct t : tS aa 9 ata a «=tat a g,tggtt«t=ta=aca t ttcaata a t tf 

L i s N N Y I * J aaaaa tcaacaagaaatcgtcaaeatggataaa 
aatgagccaattgaacargcarcttttaaggatcaaca « B - y % K M D K 

N 2 P . I ^^L-tt-aaattktcttaaaaataatcctacatgatgtaagata 
tgtagrcttgtcaatagaatt«aaaat«i:ctta _ 

cslv:^ri-< nylkn 
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^TOGPDNKITKSSRCKBIKlCOTLxDimlKOTINVAircsi ^ 




DLMKQILQIHSWAKDKATD1YNKHNSS — • 



FIG. 3a 
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! GATGAAATAT ATAAAGAAAT ATATGAACTA TATGTAGAAA GAAATATTCC 
51 -GAATATTAT GAACGAAAAT ATTTTTCAGA AGATATTAAA AAGAGTGTCC 
10 .1 TATTTGATAT AGATAAATAT AATGATGTCG AATTTGAAAA AGCTATAAAA 
-, ci GAAGAATTTA TAAATAATGG AGTTTATATT AATAATATAG ATAATACATA 
201 TTATAAAAAA GAAAATATTT T AATAAT GAA AAAGATATTA CATTATTTCC 
251 CATTATTAAA ATTAATTAAT AATCCATCAG ATTTAAAAAA GTTAAAAAAA 
301 C AAT ATT? AC CTTTATTAGC AC AT G AAT T A AAAATATTTT TATTTTOTAT 
351 TGTAAATATA ACAGGAGGTC ATTTTTCCTC TC-TTTTAAGC TCTTTAGAAA 
40 1 TTCAA5TATT ATTATT67AT ATTTTTAATC AACCATATGA TAATGTTATA 
451 TAT GAT AT AG GACATCAAGC ATATGTACAT AAGATATTGA CCGGAAGAAA 
501 ACTATTATTT CTATCATTAA GAAATAAAAA AGGTATTAGT GGATTCCTAA 
551 ATATTTKSA AAGTAITTAT GATAAATTTG GC-GCTGGTCA CAGTTCCACT 
601 TCATTAAGTG CTATACAAGG ATATTATGAA GCCGAGTSGC AAGTGAAGAA 
651 7AAAGAAAAA TATGGAAATG GAGATATAGA AATAAGTC-AT AACGCAAATG 
7 01 TCACGAATAA TGAAAGGATA TTTCAAAAAG GAATACACAA T GAT AAT AAT 
751 ATTAACAATA AT AT T AAT AA TAATAATTAT ATCAATCCTT CAGATGTGGT 
BC1 AGGAAGAGAA AATACGAATG TACCAAATGT ACGAAATGAT AACCATAACG 
851 TGGATAAAGT ACACATTGCT ATTATAGGAG AT3GTGGTTT AACAGGTGGA 
901 ATGGCAT7AG AAGCGTTAAA TTATATTTCA TTCTTGAATT CTAAAATTTT 
951 AATTATTTAT AATGATAACG GACAAGTTTC TTTACCAACA AATGCCGTAA 
1001 GTATATCAGG TAATAGACCT ATAGGTTCTA TATCAGATCA TTTACATTAT 
1051 TTTGTTTCTA ATATAGAAGC AAATGCTGGT GATAATAAAT TATCGAAAAA 
1101 TGCAAAAGAG AATAACATTT TTGAAAATTT GAATTATGAT TATATTGGTG 
1151 TTGTGAATSG TAATAATACA GAAGAGCTCT TTAAAGTATT AAATAATATA 
1201 AAAGAAAATA AAT T AAAAAG AGCTACTGTT CTTCATGTAC GTACAAAAAA 
1251 ATCGAATGAT TTTATAAATT CAAAGAGTCC AATAAGTATA TTGCACTCTA 
1301 TAAAGAAAAA TGAGATTTTC CCGTTCGATA CCACTATATT AAATGGAAAT 
1351 ATTCATAAGG AGAACAAGAT AGAAGAAGAG AAAAATGTGT CTTCATCTAC 
1401 AAAGTATGAT GTAAATAATA AGAATAATAA AAATAATGAT AATAGTGAAA 
1451 TTATAAAATA TGAAGATATG TTTTCAAAAG AGACGTTCAC AGATATATAT 
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1501 ACAAATGAAA TGTTAAAATA TTTAAAGAAA GATA6AAATA TAATATTCCT 

lSS l ATCTCCCGCT ATGTTAGGAG GATCAGGATT GGTTAAAAT* AGTGAGCGTT 

X.01 ATCCAAATAA TGTATATGAT GTAGGTATAG CAGAACAACA TTCTGTAACT 

, , S1 «=GCAGCAG CTATGGCAAT GAATAAGAAA TTAAAAATAC AATTATGTAT 

»01 A-ATTCGACC TTTTTACAAA GAGCATATGA TCAAMTATA CATGATCTTA 

„» ATTTACAAAA TATACCTTTA AAGGTTATAA TTGGAAGAAG TGGATTAGTA 

1.01 GGAGAGGA-G GGGCAACACA TCAAGGTATA .7ATGATTTAT CTTATCTTGG 

^ GACACTTAAC NWOCKATA TAATATCTCC AAGTAATCAA GTTGATTTGA 

< 9 01 AAAGAGCTCT taggtttgct TATTTAGATA aggaccattc TGTGTATATA 

, .51 CGTATACCCA GAATGAACAT ATTAAGTGAT AAGTACATGA AAGGATATTT ' 

2M - GAACATTCAT ATGAAAAATG AGAGCAAAAA TATCGATGTA AACGTGGATA 

2031 TAAACGATGA TGTAGATAAA TATAGTGAAG AATATATGGA CGATGATAAT 

„ „,^., Tf -n AAAATC^AGA ATTATTAAAA TGGATAATGA 
2i 01 TTTATAAAAT CGTTTATTG^ AAftAi»-~».si» 

2 "« AAATAATAAT ACAAA7GAAC ATTATTCAAG CAGAGGAGAT ACACAGACAA 
2201 AAAAAAAAAA AGTTTGTATC TTTAACATGG GTAGTATGCT TTTTAATGTA 
2251 ATTAATGCTA TAAAAGAAAT TGAAAAAGAA CAATA?ATTT CACATAATTA 
23C1 TTCTTTTTCA ATTGTTCATA TGATATTTTT AAATCCTTTA GATAAAAATA 



2351 TGATA 
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GATGAAATATATAAAGAAATATATGAACTATATG^AGAAMAjATATTCCTGAATATTAT 

1*0 170 

270 290 
CAT?ATTTCCCATTATTAA^TTAATT^^^5CCA?CA^TTTAAAA^GTTAAftAAAA 

390 410 
ACAGGAGGTCATTTTTCCTC i ^TTTTAAGCTt, 1 i i AWrtrtrt q l .L li It Y 

ATTTTTAATCAACCATATGATAATSTTATATAIGATATAGGACATCAAGCATATGTACAT 



m q 530 
AAGATATTGACCGGAAG/^-ACTAT.JU l g 

:70 59° 



-70 59 
GGATTCCTA.^TATTTT?jAAAGTATTTATG^TAAATTTGGGGCTGGTCACAGTTCCACT 

.CATT^GCTATAC^GATATTAT^ 

690 710 

YC^GD!^ 1 ^"^" 1 " 

TTTCAAAAAGGAATACACAATGATAATMTATTAACAA^ 

610 530 

ATCAAT^OA^C-G^^ 

870 890 
AACCATAACGTGGATAAAGTACACATTGCTATTATAGGAGATGGTGGTTTAACAG^TGGA 
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950 



ATGGCAtSgAAGCGTTAAATTATAT^^ 

990 1010 
WTGATMWGACAAGTTTCTTTACCAACfiAATGCCSTAAGTATATCAGGTAMAGACCT 

1050 1070 
ATAGGTTCTATATCAGATCATTTACATTATiii^ »j i E A N A G 
IGSlSDhLHi.** 0 - 

1110 1130 

gataatwattatcgrraaatgcaaaag^ga^taacattwigaaa^tttgaattatgat 

ino 1190 

TATATTGGTCTTGTGAAT3GTAATAATACAGAAGAGCTCTTTWAGTATTAAATAATATA 

\r \7 yj C M N I tt^-j*- 4> 



1230 1250 
A^GAAJ*^ 

1290 1310 
FlNS.KSrT S I L H » i ^ " 

CCGTTCGATACCACTATATTAAATGGAA^TATTCATAAGGAGAACAAGATA^ 

1-Qrt 1410 1430 

KMVSSSTKY DVNNKNNXNWu 

.^n 1470 1490 

NSSIIKYSDMFSKET' x 

1530 1550 

ACAAAT^GTTAA^^^ 

_ 1590 1610 

ATGTTAGGAGGATCAGGATTGGTTAAAATTAGTGAGCGTTATCCA 
MLGG SGLVKlSt-R^fN^ 

. c -n 1650 1670 

GTAGGTATAGCAGAACAACATTCTGTAACTTTCGCAGCAGCTAT^ 

ttaaaaaJaILuttatgtatatattcg^ 

1770 1790 

c^tgatSaatttacaaaa^^ 

H O 1^ N I* Q ^ 

1630 1B50 

ggagagScUc^ 
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yld:<dhsvi-i.^x 

2010 2030 

5070 2090 

2130 T 2150 

2190 2210 

22*0 2270 

TTTAACATGGGTAGT^^ 

2310 2330 
CAATATATT^CACATAACTATTCTTTTTCAATTG^TTGATATGATAT^TTTA^TCCTTT^ 

QYlSRN^ SFSiVDM 
2350 

GAT AAAAAT AT GAT A 
D K N M I 
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, «x«i« mwmw k^ id1 « »•"•«»" 

."i £E n S « 5 «i moniinn ewunkw. B»i»»" »«°«°<*°= 

m <«*i«l «"*™« T0SBFSSV1S 5L " 0lLLl,r ira0PTOSVI 

151 TKQNOV =™™ 

2.1 UMMR. «»» ^^^^^ 

M1 IMIMn »«« NTMVPNVBMD JJHNVOKVHIA 

301 «««• IUBBLI" NDNGQVSLFT »V.I~» 1GSIS0HLHY. 

3.1. iViHIlMIAO BMOSKWa aKIFBHUHO YIGWKGNHT HMKVUMI 

«0l UVimnD nW»»I LESIKKHEIF PFDTT1LNGN 

4,1 IH^KI^ KHVSSSTCTD V— «D «W™» FSSSTFTdtt 

501 «HU» »W«W« «""■"» ™ IMQBSVT 

.51 ry^KK LKIOLCI^T FLQPAYDQII «UU»I» ^IJSRSGLV 

",01 GEDGATHQGI. ««««« »TIIWi« YLDKDHSVYI 

„, ^IFRMNILSD Bmrall. MOTSWIW NVDIKDDVDK M«K»«D!» 

. ,01 FIKSFIGXS* IIIWBW™ TSEHVSSRGO TQTKKKKVCI FNHGSMLFW 

751 IKMKSIBKF. (KISH1KSPS IVWIFMK. DKNMI 
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Parasitemia [%] 



[mg/kg] 


Formyl 


Acetyl 




300 
30 
10 
5 
2 


0.0 

0.0 

0.0 
0.06 ±0.17 
11.7 ±16.5 


0.0 
0.0 
0.0 
0.0 
0.86 ± 0.44 




Control 


65.9 ± 19.1 


65.9 ±19.1 . 
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p. falciparum- cha»r> 



100 - 



75- 




50 - 



25 ■ 



concentration of pharmaceutical . [pM] 

composition 
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P. falciparum- cham A2 




concentration of pharmaceutical 

composition 
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Classical acetate/ 
mevalonate pathway 



09/673389 



Alternative DOX-P pathway 



[l* l3 C] Glucose 

"l 

[3- ,3 C] Triosephosphate 



3x[2- J3 C] Acetyl -CcA 



HOOC 



OH 




O-SCoA 



HMG-CoA 



I 



OH 



Mevalonate (MVA) 



H00C V><^X 



CPP 



Mevalonate- 5 -diphosphate 




[1- ,3 C] Glucose 

I 



Glyceraldehyde-3 ■ 
phosphate 



I 

[3- ,3 Cl Pyruvate 

I 



DOXf*" Synthase 



HO — «_ 
— OH 
-OP 

l-deoxyxylulose-5-P (DOX-P) 
i 

DOXP-reductoisomerase 




2 -c -methyl erythose- 4 -phosphate 

1 




OP 

OH ~ 
OH OH 

2 -C-methylerythritol -4 



phosphate 



i 



higher plants (cytoplasms) , 
animals, fungi, eubacteria 

Fig. 7 



OPP 



higher plants (plastids) , 
green algae, many eubacteria 



